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1 Introduction
In RAN4 meeting #74bis, the way forward on the interference modelling for BS IRC receiver was agreed [1]. It was agreed to model two dominant interferers explicitly. The remaining open issues are what methodologies should be used for determining the DIP values and how to check whether the interference covariance matrix estimation is conducted per TTI per RB. In this contribution, we would like to share our views on those open issues.
2 Previous agreements
The previous agreements are as follows:

· Number of interferers to be explicitly modelled 

· In phase-I link-level evaluation, assume two explicitly modelled interferers. 

· Methodologies to determine DIPs for performance gain tests 
· Methodology 1 

· Step 1: Decide DIP1. First obtain the distribution of unconditional DIP1 values from all the simulated samples. The DIP1 value at 85%-tile of the DIP1 distribution is taken.

· Step 2: Decide DIP2. For the DIP1 value at 85%-tile, the median of the conditioned DIP2 are obtained, where the median DIP2 is obtained from all DIP2 whose corresponding DIP1 fall within ±5%-tile of 85-tile (i.e., 80~90%).

· Methodology 2 

· Step 1: Identify the SINR value at 5%-tile of UL wideband SINR distribution as the SINR of interest. 

· Step 2: For each simulated sample, if the UL wideband SINR fall within +/- 0.2 dB of 5%-tile UL wideband SINR, the DIP1/2 values are saved for this sample. 

· Step 3: After saving all the conditional DIP1/2 values, the median values of DIP1/DIP2 distribution are taken.

· Note: DIP1 the strongest interferer, DIP2 the second strongest
· Interested companies are encouraged to provide the following results for both homogeneous and heterogeneous scenarios: 

· (a) Raw data on UL wideband SINR distribution, unconditional DIP1/2 distributions, for calibration purpose. 

· (b) The DIP1/2 values using the methodologies shown in page 3, which will be taken into account for deriving the final DIP values for link evaluation. 

· Note 1: Template for collecting the simulation results is provided in R4-152526. 

· Note 2: Company results will be collected by email till 9th May. 

· Interested companies are encouraged to bring proposals on how to check the interference covariance matrix estimation is conducted per TTI per RB.
3 Methodologies to determine the DIP values
In [2] we discuss the relation between DIP1 and DIP2. Generally speaking the higher DIP1 the lower DIP2 is. There is no tight dependency of DIP values on SINR. In other words, given a set of DIP values, a wide range of SINR values could be achieved. So we propose to use Methodology 1.
· Proposal 1: to derive DIP1 and DIP2 we propose to use Methodology 1.
3.1 Homogeneous network scenario
In Figure 1, we provide the unconditional distribution of DIP1, and in Figure 2~3 we provide the conditional distribution of DIP2. In Table 1~2, we give the candidate values of DIP1 and DIP2. All the simulation results are based on the homogeneous network assumptions.
[image: image1.png]CDF

Ermpirical COF

k) 25 20 15 -0 5 [
Uncanditional DIPT (d4E)




Figure 1: Unconditional distribution of DIP1
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Figure 2: Conditional distribution of DIP2 (corresponding DIP1 fall within ±5%-tile of 85%-tile (i.e., 80~90%))
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Figure 3: Conditional distribution of DIP2 (corresponding DIP1 fall within ±5%-tile of 50%-tile (i.e., 45~55%))
Table 1: Candidate values of DIP1 and DIP2 (conditioned on 85% DIP1)
	DIP
	 Unconditional DIP1 (85%)
	Median DIP2 conditioned on 85% DIP1
	 DIP2 at 85% conditioned on 85% DIP1
	DIP2 at 90% conditioned on 85% DIP1

	Values
	-1.2
	-10.3
	-8.4
	-8.0


Table 2: Candidate values of DIP1 and DIP2 (conditioned on 50% DIP1)
	DIP
	 Unconditional DIP1 (50%)
	Median DIP2 conditioned on 50% DIP1
	 DIP2 at 85% conditioned on 50% DIP1
	DIP2 at 90% conditioned on 50% DIP1

	Values
	-3.2
	-6.8
	-4.8
	-4.4


4 Verification of covariance matrix estimation per TTI per PRB
In the practical network, the interference profile may change per PRB per TTI, because the actual scheduling scheme is used and the number of allocated PRB for interfering UEs will changed TTI by TTI. BS could not assume the same covariance spatial matrix across PRBs. It means that BS should have capability to suppress the interference PRB by PRB.
In [3] we propose the uneven interference modelling, where one interfere is composed of the multiple virtual UEs with the different power levels but all the virtual UEs corresponding to a interferer will pass the same fading channel. Totally there are two interferers to be modelled. 
According to online comments, the concern is that it would be difficult to pick multiple sets of DIP values. The point is to verify whether BS could estimate the covariance matrix per TTI per PRB. To simplify the interference modelling, we propose two alternative solutions. 
· Proposal 2: to verify the covariance matrix estimation per TTI per PRB, we propose to considering two alternative solutions:
· Alternative 1: Define the single PRB demodulation performance requirements and the two interferers are transmitted on the same PRB as for the serving UE, except for define the full PRB demodulation performance requirements with full PRB interference transmission.
· Alternative 2: Define the full PRB demodulation performance requirements, and randomly add the different rotate spatial vectors on the interference fading channels PRB by PRB.
5 Conclusions

In this paper, we provide our analysis on the interference modelling. To solve the remaining issues, we propose that
· Proposal 1: to derive DIP1 and DIP2 we propose to use Methodology 1.
· Proposal 2: to verify the covariance matrix estimation per TTI per PRB, we propose to considering two alternative solutions:

· Alternative 1: Define the single PRB demodulation performance requirements and the two interferers are transmitted on the same PRB as for the serving UE, except for define the full PRB demodulation performance requirements with full PRB interference transmission.
· Alternative 2: Define the full PRB demodulation performance requirements, and randomly add the different rotate spatial vectors on the interference fading channels PRB by PRB.
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